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Abstract: A field experiment was conducted at ZARS, Jhabua (M.P.) during kharif 2014 to find out most suitable 
and efficient method of weed control in soybean. The experiment consisted of nine treatments laid out in random-
ized block design with three replications. All the weed management practices led to significant reduction in density 
and dry matter of weeds as compared to weedy check. Two hand weeding (20 & 40 DAS) recorded lowest weed 
density (4.9/ m2), weed dry matter (22.35 g/m2) with highest weed control efficiency of 59.67% and found at par with 
the application of Chlorimuron Ethyl @ 9gm /ha + Quizalofop-p-ethyl @ 50 g /ha (density 5.48/ m2, dry matter 26.62 
g/m2 and WCE of 51.97%)  and  Imazethapyr @ 35 g /ha + Imazamox @ 35 g/ha (density 6.13/ m2, dry matter 26.00 
g/m2 and WCE of 53.08%). Maximum yield of 1782 kg/ha was recorded in two hand weeding (20 & 40 DAS) closely 
followed by Chlorimuron Ethyl @ 9gm /ha + Quizalofop-p-ethyl @ 50 g /ha (1723 kg/ha) and Imazethapyr @ 35 g /
ha + Imazamox @ 35 g/ha (1697 kg/ha). Reduction in soybean yield in weedy check to be recorded is 38.78 per 
cent when compared to weed free and 36.68  per cent in comparison to Chlorimuron Ethyl @ 9gm /ha + Quizalofop-
p-ethyl @ 50 g /ha. However, highest Benefit to Cost ratio is recorded in Chlorimuron Ethyl +Quizalofop-p-ethyl 
(3.26) closely followed by Imazethapyr + Imazamox (3.22) and Weed free (3.21). 
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INTRODUCTION 
Soybean (Glycine max (L.) Merrill) is called “Miracle 
crop” because of its multiple qualities. It provides 40% 
protein and 20% edible oil. Soybean is an important 
oilseed crop of Madhya Pradesh and emerged as a po-
tential crop and brings prosperity of the farmers of 
Madhya Pradesh. It is grown over an area of 6.03 mil-
lion hectare with the production of 7.80 million tonnes. 
Although the ecological conditions of the state are 
congenial for soybean production, but the productivity 
is low (1293 kg/ha) as compared to national productiv-
ity of 1353 kg/ha (Anonymous, 2014). Being a rainy 
season crop, it suffers severely due to excessive weed 
infestation. Severe weed competition is one of the ma-
jor constraints for low productivity of soybean. The 
various grassy and broad leaf weeds compete for es-
sential nutrients, moisture, sunlight and space especial-
ly during the first 40 days after sowing and cause sub-
stantial losses in the yield to the range of 25 to 70% 
depending upon the weed flora and intensity (Chandel 
and Saxena, 1998, Kewat et at., 2000 and Singh, 
2007). Hand/ mechanical weeding is a traditional and 
effective method of weed control but untimely contin-
uous rains and unavailability of labour at peak time are 
main limitations of manual weeding. In such circum-
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stances, the only alternative that needs to be explored 
is the use of herbicides. Use of only single herbicides 
is also not so effective as some weeds escape to control 
due to their selectivity. Therefore, integrated weed 
management or herbicide mixture may broaden the 
window of weed management by broad-spectrum weed 
control. Bineet et al. (2001) and Malik et al. (2006) 
suggested that sequential application of herbicides may 
provide consistent weed control than single applica-
tion. Therefore, this study was conducted to assess the 
possibility of pre-emergent / post-emergent or integra-
tion of two herbicides for effective weed control in 
soybean.   
MATERIALS AND METHODS 
A field experiment was conducted at Zonal Agricultur-
al Research Station, Jhabua (M.P.) during kharif 2014. 
The soil of the experimental field was loamy sand in 
texture, normal in soil reaction (pH 7.6), low in organ-
ic carbon (0.47%) and available nitrogen (229 kg/ha), 
medium in available phosphorus (13.2 kg/ha) and po-
tassium (294 kg/ha). The field experiment was laid out 
in Randomized Block Design (RBD) with three repli-
cations. The experiment consisted of nine treatments 
viz., Weedy check, Weed free (Twice weeding at 20 & 
40 DAS), Pendimethalin @ 1.0 kg/ah, Chlorimuron 
 Ethyl @ 09gm /ha, Imazethapyr @ 100 g /ha, Quizalo-
fop-p-ethyl @ 50 g/ha, Pendimethilene @ 1.0 kg/ha + 
Interculture at 20 DAS,  Chlorimuron Ethyl @ 09gm /
ha + Quizalofop--ethyl @ 50 g /ha., Imazethapyr @ 35 
g /ha + Imazamox @ 35 g/ha. Pendimethalin was ap-
plied as pre-emergence next day after sowing, while 
chlorimuron ethyl, imazethapyr quizalofop-ethyl and 
imazamox were applied as post emergence at 20 DAS 
as per treatment details (Table 1). All the herbicides 
were applied by manually operated knapsack sprayer 
fitted with the flat fan nozzle using spray volume of 
500 L/ha. Soybean variety JS 335 was sown in first 
week of July and harvested in second week of October 
with recommended packages of practices. Fertilizers 
were applied uniformly at 20, 60 and 20 kg N, P and 
K/ha. Total precipitation during the season was 759.6 
mm with 38 rainy days, which were 10.2 per cent less 
compared than average rainfall of the district (845 
mm). The observation on weed density were recorded 
at 50 DAS from a randomly selected area measuring 
50 x 50 cm from each plot and then converted to weed 
count per m2 area. The data on weed density were sub-
jected to square root transformation i.e. √ (X+0.5)   
before statistical analysis to normalize their distribu-
tion. Weeds after taking the weed count data were first 
dried in the sun and then kept in an electric oven for 72 
hours. Weed control efficiency (WCE) was calculated 
on the basis of weed dry mater by using the standard 
formula. The economic analysis of each treatment was 
done on the basis of prevailing market prices of the 
inputs used and outputs obtained under each treatment. 
RESULTS AND DISCUSSION 
Weed flora: The major weed species found in the soy-
bean experimental plots were Cyperus rotundus, 
Cyperum irria ( sedges) , Cynodon dactylon,  Dacty-
loctenium aegyptium, Echinochloa colonum, E. 
crusgalli, (grasses), Ageratum conyzoides, Amaranthus 
viridis, Celosia argentia, Commelina benghalensis, 
Digera arvensis, Euphorbia hirta, Portulaca oleracea,  
Tridex procumbans and Xanthomonas strumarium 
( broadleaf weeds). Among different categories, broad-
leaf weeds were recorded in higher number followed 
by grasses and sedges.  
Weed density and weed dry weight: All the weed 
management practices caused the significant reduction 
in monocot and dicot weeds at 50 DAS. Significantly 
lower density of monocot and dicot weeds were record-
ed in twice hand weeding done at 20 and 40 DAS, how-
ever it was statistically at par with Chlorimuron Ethyl @ 
09 gm /ha + Quizalofop-ethyl @ 50 g /ha (Table:1) 
Among herbicidal treatments, tank  mix herbicides i.e.,    
Chlorimuron Ethyl  @ 09gm /ha + Quizalofop-ethyl @ 
50 g /ha  and Imazethapyr @ 35 g /ha + Imazamox @ 
35 g/ha were more effecting in reducing the weed pop-
ulation as compared to alone application of Pendime-
thalin PE, Chlorimuron Ethyl PoE, Imazethapyr PoE 
and Pendimethalin  PE+ Interculture at  20 DAS  and 
found at par with each other,  whereas all the weed 
control treatments were significantly superior to weedy 
check in respect to reduce the weed population of 
weeds at 50 DAS stage of crop growth. Singh et al.
( 2015) also reported that tank mix herbicides of  Chlo-
rimuron Ethyl + Quizalofop-ethyl and Imazethapyr + 
Imazamox significantly reduced the weed density as com-
pared to weedy check. Chlorimuron Ethyl  + Quizalofop-
ethyl  reduced the weed density by 31.69% while Ima-
zethapyr + Imazamox reduced by 45.58 as compared to 
farmers practice (weed density 8.93/ sqm).  However 
among sole herbicides Quizalofop-p-ethyl effectively 
control monocot weeds while Imazethapyr controls 
dicots weeds as compared to other sole herbicides.  
Weed dry matter were also effectively reduced by tank 
mix herbicides i.e., Chlorimuron Ethyl  @ 09gm /ha + 
Quizalofop-ethyl @ 50 g /ha  and Imazethapyr @ 35 
g /ha + Imazamox @ 35 g/ha and found at par with 
weed free treatment (Table:2). Lowest total weed dry 
matter (22.35 g/m2) was recorded in weed free (twice 
hand weeding) treatment and it was closely at par with 
Chlorimuron Ethyl a + Quizalofop-ethyl (26.62 g/m2) 
and Imazethapyr + Imazamox (26.00 g/m2). The maxi-
mum weed control efficiency of 59.67 recorded in 
weed free treatment  followed by Imazethapyr @ 35 
g /ha + Imazamox @ 35 g/ha (53.08%)  and    Chlo-
rimuron Ethyl  @ 09gm /ha + Quizalofop-p-ethyl @ 
50 g /ha (51.97%). Prachand et al. (2015) also reported 
higher weed control efficiency in  Imazethapyr + Ima-
zamox (56.5%) as compared to their sole herbicides of 
Imazethapyr 100 g/ha (49.3%) and Quizalofop-ethyl @ 
50 g /ha (48.4%). Post emergence application of ima-
zethapyr is responsible for inhibition of acetolactate 
synthase (ALS) or acetohydroxyacid synthase (AHAS) 
in broad leaf weeds which caused destruction of these 
weeds at 3-4 leaf stage (Chandel and Saxena 2001). 
Quizalofop-ethyl inhibits the activity of the acetyl CoA 
carboxylase enzyme, which is necessary for fatty acid 
synthesis in grassy weeds. These effects of quizalofop 
for controlling weeds in soybean were in confirmation 
with the results reported by Prachand et al. (2015). 
They reported 48.4% weed control efficiency by the 
application of quizalofop. 
Yield attributes and yield: Different weed control 
treatments were found significantly superior to in-
crease various growth and yield attributing characters 
in soybean over control treatment. Taller plants and 
higher numbers of yield attributes characters viz., pods 
per plant, number of seeds per pod and seed yield 
(Table 3) were recorded significantly higher under two 
hand weeding at 20 and 40 DAS and statistically at par 
with combined application of Chlorimuron Ethyl  @ 
09gm /ha + Quizalofop-p-ethyl @ 50 g /ha and Ima-
zethapyr @ 35 g /ha + Imazamox @ 35 g/ha over rest 
of the treatments. This might be due to providing fa-
vourable environment for crop with controlling weeds, 
Mahender Singh  et al. / J. Appl. & Nat. Sci. 8 (4): 2231-2234 (2016) 
2232 
 which reduces the competition of crop with weeds for 
space, air sunlight, moisture and nutrients. Further, 
Combined application of Chlorimuron Ethyl  @ 
09gm /ha + Quizalofop-p-ethyl @ 50 g /ha and Ima-
zethapyr @ 35 g /ha + Imazamox @ 35 g/ha produced 
better growth and yield attributing character as com-
pared to their sole herbicide applications and weedy 
check. Similar results were also obtained by Prachand 
et al. (2015) in their study, they reported maximum 
plant height (64.1 cm) and highest number of pods per 
plant (45.3) under Imazethapyr @ 35 g /ha + Imaza-
mox @ 35 g/ha.  
The seed yield was lowest in the plots under weedy 
check (1091 kg/ha) due to severe competition stress 
right from crop establishment up to the end of critical 
period of crop growth, leading to poor growth parame-
ters and yield attributing traits and finally the yield. All 
the treated plots receiving either manual weeding or 
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Treatments 
Weed dry weight (g/m2) Weed control 
efficiency (%) Monocot weeds Dicot weeds Total weeds 
Weedy check 24.58 30.83 55.42 0.00 
Weed free  (Twice weeding at 20 & 40 DAS) 8.83 13.52 22.35 59.67 
Pendimethalin @ 1.0 kg/ah PE 19.78 22.30 42.08 24.06 
Chlorimuron Ethyl  @ 09 gm /ha PoE 20.47 16.17 36.63 33.89 
Imazethapyr @ 100 g /ha PoE 19.66 17.45 37.11 33.03 
Quizalofop--ethyl @ 50 g /ha PoE 15.48 21.82 37.30 32.69 
Pendimethalin @ 1.0 kg/ha + Interculture at 
20 DAS 14.50 17.93 32.43 41.47 
Chlorimuron Ethyl @ 09 gm /ha + Quizalo-
fop--ethyl @ 50 g /ha 10.70 15.92 26.62 51.97 
Imazethapyr @ 35 g /ha + 
Imazamox @ 35 g/ha 11.58 14.42 26.00 53.08 
LSD ( P=0.05) 3.89 4.53 5.88 - 
Table 1. Effect of weed management practices on weed density at 50 DAS in soybean during.  
Figures in the parentheses are the original value and the data is subjected to square root transformation. 
 Treatments 
Weed density (no./m2) 
Monocot weeds Dicot weeds Total weeds 
Weedy check 5.22 (26.87) 5.54 (30.42) 10.77 (57.28) 
Weed free (Twice weeding at 20 & 40 DAS) 2.17 (4.23) 2.75 (7.12) 4.91 (11.36) 
Pendimethalin @ 1.0 kg/ah PE 4.06 (16.01) 4.54 (20.19) 8.59 (36.20) 
Chlorimuron Ethyl  @ 09 gm /ha PoE 4.31 (18.11) 3.91 (14.89) 8.22 (33.00) 
Imazethapyr @ 100 g /ha PoE 3.96 (15.23) 3.59 (12.45) 7.54 (27.69) 
Quizalofop--ethyl @ 50 g /ha PoE 3.59 (12.45) 4.19 (17.22) 7.78 (29.97) 
Pendimethalin @ 1.0 kg/ha + Interculture at 20 
DAS 3.86 (14.47) 3.50 (11.91) 7.36 (26.38) 
Chlorimuron Ethyl @ 09 gm /ha + Quizalofop--
ethyl @ 50 g /ha 2.65 (6.60) 2.83 (7.59) 5.48 (14.19) 
Imazethapyr @ 35 g /ha + 
Imazamox @ 35 g/ha 3.10 (9.13) 3.03 (8.74) 6.13 (17.88) 
LSD ( P=0.05) 0.59 0.65 0.78 
Table 2. Effect of weed management practices on weed dry matter and weed control efficiency at 50 DAS in soybean.  
 
Treatments 
Plant 
height 
(cm) 
Pods/ 
plant 
(No.) 
Seeds/ 
pod (No.) 
Seed 
yield (kg/
ha) 
Net  
returns 
(Rs/ha) 
B:C  
ratio 
Weedy check 30.1 18.0 1.33 1091 22176 2.30 
Weed free  (Twice weeding at 20 & 40 DAS) 53.8 32.5 2.32 1782 44172 3.21 
Pendimethalin @ 1.0 kg/ah PE 41.3 23.9 1.64 1430 33060 2.79 
Chlorimuron Ethyl  @ 09 gm /ha PoE 45.5 25.3 1.71 1471 35406 3.02 
Imazethapyr @ 100 g /ha PoE 47.5 26.8 1.73 1558 37188 2.97 
Quizalofop--ethyl @ 50 g /ha PoE 43.3 24.5 1.63 1542 36912 2.98 
Pendimethalin @ 1.0 kg/ha + Interculture at 
20 DAS 
52.2 27.8 1.83 1584 37614 2.94 
Chlorimuron Ethyl @ 09 gm /ha + Quizalo-
fop--ethyl @ 50 g /ha 
53.1 32.0 2.23 1723 42978 3.26 
Imazethapyr @ 35 g /ha + 
Imazamox @ 35 g/ha 
51.5 31.5 2.05 1697 42142 3.22 
LSD ( P=0.05) 3.49 3.03 0.28 73.96 - - 
Table 3. Effect of weed management practices on plant height, yield attributes , yield and economics of  soybean.  
 herbicidal treatments produced higher yield over 
weedy check plots. Twice hand weeding treatment 
produced the maximum seed yield and proved its supe-
riority over all the treatments. Similar results were also 
observed by Yadav et al. (2015) in their finding and  
reported highest seed yield of blackgram in weed free 
(twice hand weeding) plot over all the treatments 
which was followed by  Imazethapyr + Imazamox and 
pendimethalin + imazethapyr treatments. Among the 
sole herbicides treatment Imazethapyr @ 100 g /ha 
recorded the highest yield, however in herbicidal treat-
ment combinations, combined application of  Chlo-
rimuron Ethyl  @ 09 gm /ha + Quizalofop-ethyl @ 50 
g /ha recorded the highest yield (1723 kg/ha) followed 
by Imazethapyr @ 35 g /ha + Imazamox @ 35 g/ha 
(1697 kg/ha) and being at par to hand weeding twice 
(1782 kg/ha). Singh et at. ( 2015) also reported 37.25% 
and 26.04% higher yield in tank mixed herbicide of 
Imazethapyr @ 35 g /ha + Imazamox @ 35 g/ha and 
Chlorimuron Ethyl  @ 09 gm /ha + Quizalofop-ethyl 
@ 50 g /ha, respectively over control . Excellent weed 
free conditions, provided congenial environment for 
better growth and development of growth parameters, 
yield attributes and in turn the seed yield.  
Economics: Maximum net returns of Rs 44,172/ha 
was found with weed free (twice hand weeding) treat-
ment which was followed by  Chlorimuron Ethyl @ 
09gm /ha + Quizalofop-ethyl @ 50 g /ha (Rs. 42,978) 
and Imazethapyr @ 35 g /ha + Imazamox @ 35 g/ha 
(Rs. 42,142). However, highest B:C ratio was recorded 
in Chlorimuron Ethyl + Quizalofop-ethyl (3.26) and 
closely followed by Imazethapyr + Imazamox (3.22) 
and weed free (3.21). The low investment under com-
bined application of herbicides coupled with good eco-
nomic yield might be the reason for higher net mone-
tary return and Benefit Cost ratio over alone applica-
tion of herbicide. Singh et al. (2015) also reported 
highest B:C ration in combined application of  Ima-
zethapyr + Imazamox (2.58) and Chlorimuron Ethyl + 
Quizalofop-ethyl (2.39) against weed check (1.87). 
Similar finding had also been reported by Kewat et al. 
(2000) , Tiwari et al. (2007 ) and (Prachand et al., 
2015. 
Conclusion
 
The results of this experiment revealed that among the 
weed management practices, application of Chlo-
rimuron Ethyl 09gm /ha + Quizalofop-ethyl  50 g /ha 
as post emergence was the best weed management 
practice in soybean to obtain greater yield and higher 
B:C ratio (3.26). Weed free (Twice hand weeding) and 
Imazethapyr @ 35 g /ha + Imazamox @ 35 g/ha were 
also found equally effective with B:C ratio of 3.21 and 
3.22, respectively and found significantly superior over 
sole herbicides and weedy check. 
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